Issue addressed: The Health Star Rating (HSR) System provides a useful tool to communicate health and nutrition messages to consumers. Given the large contribution from sugar-containing beverages to sugar intake in the Australian diet and the adverse health outcomes associated with frequent consumption, it is important to investigate how the HSR System is displayed on beverages. Our research measured and compared the presence of the HSR System on the labels of sugar-containing and sugar-free beverages in Australia.
The System uses an algorithm to derive a score, displayed in the form of a "star rating," that ranges from 0.5 stars (indicating the least healthy) to 5 stars (indicating the healthiest option). 1 The System has five graphic options, 1, 2 four of which incorporate a star rating icon ( Figure 1A ). The fifth is an energy-only icon ( Figure 1B ) permitted "for small pack sizes and some confectionery and beverage products." 1 Plain packaged water is exempt from using the algorithm and receives an automatic 5-star rating. 1 Research on the HSR System has predominantly focused on its effectiveness compared to other front-of-pack labelling systems [3] [4] [5] and modelling of the star ratings that can be displayed on products if the manufacturer chooses to do so, 6, 7 rather than real-world observations of use of the System in retail settings. 6, 8 A study by Lawrence et al 6 examined how the display of the HSR System differed between core and discretionary foods. 6 This research only reported the display of the System on water and not across the entire beverage category. 6 Further, a 2015-2016 progress review on the HSR System reported lower uptake on beverages than foods. 8 Lower uptake of the System for beverages may be due to the discretionary nature of most beverages, which would result in a low number being able to score a favourable high star rating. The progress review did not distinguish between the use of the System on sugarcontaining compared to sugar-free beverages and did not measure the presence of the energy-only icon on beverage labels. 8 Gaps therefore remain in our understanding of the current use of the HSR System on beverages in Australia.
Given the significant role sugar-sweetened beverages play in contributing excess free sugar to the Australian diet, 9 and risk to metabolic 10 and dental health, 11 investigation of the use of the HSR System on beverages is warranted. This study aimed to measure the presence of the HSR System on beverage labels. We sought to compare the presence of the System on sugar-containing and sugar-free beverages and the use of the star rating icon compared to the energy-only icon. Sugar-containing beverages include beverages with both "added" and "free" sugars (ie, sugar from 100% juice) which the World Health Organization recommend limiting due to their contribution to excess energy intake and increased risk for noncommunicable diseases.
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F I G U R E 1 Health Star Rating System graphics. A, Star rating icon; B, Energy-only icon
We conducted a survey of the labels on packaged nondairy/nonalcoholic beverages (defined as Category 1 Beverages for the HSR System) 13 between September and November 2016. Alcoholic beverages were excluded as they are prohibited from displaying the HSR System. Dairy beverages are categorised separately in the HSR System as they contain macronutrients that substantially alter their nutrient profile compared to other beverages and use of the HSR System on dairy beverages has previously been documented. 14 We therefore excluded dairy beverages from the study.
We limited our sample to beverages that were ready-to-drink (RTD; defined as ≤600 mL in volume). Non-English packages and duplicates were excluded. Multiple package sizes of the same product were also excluded after preliminary analyses found no difference in labels across package sizes. The method of data collection was based on similar studies. [15] [16] [17] The sampling frame was 17 South
Australian stores purposefully selected from four leading Australian supermarket chains across different geographical and socio-economic areas. 18 Beverage labels were photographed in store. ling] and other) and categorised as either sugar-free (<1 g/100 mL) or sugar-containing (≥1 g/100 mL). Sugar-containing beverages were further categorised by sugar content. Although other categories for sugar content of beverages have been defined for use with front-ofpack nutrition labelling, 19, 20 we defined sugar categories conservatively to align with recommendations for free sugar intake made by the World Health Organization. 12 Sugar content was categorised as low sugar (≥1 and ≤2.5 g/100 mL), 21 medium sugar (>2.5 and <5 g/ 100 mL), high sugar (≥5 g/100 mL and <10 g/100 mL) and very high sugar (≥10 g/100 mL). 1 The presence of a star rating icon or the energy-only icon was recorded. Descriptive analyses were undertaken.
| RESULTS
Of beverages surveyed, 35.3% displayed the HSR System on their label (Table 1) . It was more common for beverages to display the energy-only icon (28.5%) than a star rating icon (6.8%). Overall 24% of sugar-free beverages (n = 129) displayed the energy-only icon, and 2.3% displayed a star rating icon. Similarly, 29.4% of sugar-containing beverages (n = 633) displayed the energy-only icon while 7.8% displayed a star rating icon. For sugar-containing beverages, 69% of energy drinks (n = 29), 62.5% of noncarbonated flavoured water (n = 8) and 55.2% of sports drinks (n = 29) displayed the energy-only icon.
When a star rating icon was present (n = 52), beverages universally displayed either a 5-star rating (94.2%) or a 4.5-star rating (5.8%). Of these beverages, three were no sugar waters, one was low sugar (one plain coconut water), three were medium sugar (flavoured coconut waters), and the remaining 45 beverages were 100% juices, with either high (68.9%) or very high (31.1%) sugar content.
| DISCUSSION
Our findings highlight gaps and missed opportunities in Australia's HSR System with practical implications for our System and other countries looking to adopt like systems. Only beverages within the RTD category that were able to score the highest HSR of 4.5 and 5 stars displayed the star rating icon on labels. This is much higher than the 1.5 average star rating that beverages would receive if the System were universally adopted or compulsory. 7 It also differs from the wide range of star ratings (0.5-5 stars) that have previously been observed across the whole beverage category in New Zealand, that is, including larger "sharing" size bottles. 8 These differences may be the result of differing methodology. Unlike our study, the New Zealand sample included larger sized packages, including store brands known to have adopted the HSR universally.
Given that the HSR System aims to guide consumers in making healthier choices, 8 it is concerning that the System is used more frequently on sugar-containing beverages than on unflavoured waters.
Only 1 of 51 unflavoured waters displayed a 5-star rating, despite all being eligible to do so. This appears to be a missed opportunity on behalf of water manufacturers.
We also found that almost one in four (24%) 100% juice beverages displayed a 5-star rating on labels. The eligibility for 100% juices to score a 5-star rating has previously been highlighted as an anomaly of the System. 6 While it can be argued that 100% juices are included in the current Australian Dietary Guidelines, which state 125 mL may contribute to a serve of fruit "occasionally," 22 the current HSR scoring that allows 5 stars on a 600-mL RTD bottle of juice likely to be consumed in one sitting does not align with these recommendations. 6 Further, given that both plain bottled water and 100% juices are eligible to display a 5-star rating icon, the System is not clearly communicating the Guideline recommendations to limit juice consumption and choose water. 22 Such scoring may act to reinforce perceptions that 100% juices are healthy [21] [22] [23] [24] [25] rather than communicating that they are high in sugar. 26 Our results also show that beverage manufacturers are favouring the energy-only icon option of the HSR System over the star rating icon by a factor of 4 to 1. While the two-year review on the HSR System did not report the use of the energy-only icon on beverages, it reported that the energy-only icon is used less often than the star rating icon across food products. 8 Our results indicate that this is not the case for beverages. Although use of the energy-only icon is in accordance with the current HSR guidelines, the star rating icon is considered the most useful aspect of the HSR System for guiding Only 5-star rating icons were displayed on sugar-free beverages and 4.5-and 5-star rating icons displayed on sugar-containing beverages.
b Three beverages (6.7%) had a 4.5-rather than 5-star rating icon.
consumers to healthier options.
